To investigate the natural history of stage A chronic lymphocytic leukemia (CLL) we reviewed 84 such patients. Among 74 cases evaluable for disease progression, 22 (29.6%) progressed to more advanced clinical stages (9 to stage B,l3 to stage C); the actuarial estimation of such an event at 4 years was 30% (95% CI: 26.3% to 33.6%). Despite a linear trend toward an increasing risk (r = .92), the hazard function analysis showed a constant pattern of progression, suggesting a lack of correlation of such an event with time (r = In this report we investigated the natural history of 84 patients with early CLL followed-up at a single institution. In addition, we tried to validate different proposals for defining "smoldering" CLL by using our patients as test-set
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MATERIALS AND METHODS
Among 195 patients diagnosed as having CLL at our institution, 84 (43%) were in Binet's stage A. Fifty-three were males and 31 females. Average age was 65.6 years (SD, 8.5). Forty-one patients were classified as being in Rai's stage 0, 13 in I, and 30 in 11, respectively. Clinical observations were always made by the same person (S.M.).
CLL diagnosis was established according to the conventionally accepted methods.' Eighteen patients whose absolute lymphocyte count was less than 15 x 10y/L at the time of diagnosis (5 to 10 X 109/L in 10 patients, 11 to 14 x 109/L in 8 patients) were included in this study. All patients who were observed eventually showed blood lymphocytes of 15 x 10y/L or Patient population.
Diagnostic criteria.
(P < .OOl). With the aim of identifying a subgroup of patients with low probability of disease progression and death, we applied to our set of patients four different proposals for subclassifying stage A. All methods were similar in terms of sample size, 5-year survival rate, and disease progression risk, suggesting that the choice between different proposals is somewhat arbitrary. Whatever the criteria are for defining "smoldering" CLL, such patients (accounting in the present study for 20.5% of overall series and 46.7% of stage A patients) should not be treated until progression occurs.
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more. Patients in whom enlarged lymphnodes antedated the appearance of peripheral blood lymphocytosis were considered to have diffuse well-differentiated lymphoma (DWLL) and were not included in this analysis, as well as patients with prolymphocytic leukemia' or "prolymphocytoid" transformation of CLL."
B-cell phenotype was demonstrated in all patients by means of immunologic markers (IgS, E-rosettes). A panel of monoclonal antibodies (MoAbs), CD5, CD3, and HLA-DR, was incorporated to study the last 52 diagnosed patients." BM biopsies were performed only in 40 patients. Four histologic patterns were recognized: nodular, interstitial, mixed, and difise. 12 Lymphocyte doubling time (LDT), defined as the time taken to double the lymphocyte count found at the diagnosis, was calculated either directly (in 31 cases) or by means of a linear regression (in 43 cases). Disease progression was defined as the change to a more advanced clinical stage than that present at diagnosis (eg, from stage A to B or C). Both LDT and disease progression were assessed as long as patients remained untreated.
As far as the sub-classification of stage A is concerned, four proposals were applied to our set of patients.2s,78 Table 1 depicts different methods tested: one based on Rai's classification: one on Montserrat's proposal,' and two on the successive proposals of French Cooperative Group on CLL.?.* All patients were treated according to the conventionally accepted methods. Indications for treatment were progressive disease with clear B-symptoms (fever, night sweats, or weight loss not resulting from other causes), progressive lymphadenopathy, anemia, and thrombocytopenia with hemoglobin levels consistently less than 10 g/dL, or platelet count decreasing to less than 100 x 109/L. Fifty-three patients did not receive any treatment after periods ranging from 6 to 204 months. An alkylating agent, usually chlorambucil associated with low doses of corticosteroids, was the drug chosen for the remaining 31 patients after periods ranging from 1 to 58 months (median, 16 months).
As far as survival is concerned, median duration of follow-up for the whole series of stage A patients was 45 months (range, 6 to 204 months).
End points considered in this study were progression and survival. Median time of treatment-free disease was 28 months (range, 6 to 204 months). Ten patients who were treated within 6 months from diagnosis were excluded from the analysis of disease progression.
Survival curves and curves of disease progression were plotted according to the method of Kaplan and Meier'' and compared by using the log-rank test.14 To determine the influence of disease progression in the patients' survival, this event was analyzed as a time-dependent one according to the method of Mantel and Byar." The hazard function analysis was performed as suggested by Simes and Ze1en"to evaluate how the risk of each event varied over time.
RESULTS

Survival.
At the time of this report, 20 patients had died. Median survival for all stage A patients was not reached, the 8-year survival rate was 52% (95% CI: 38% to 66%). More detailed information on the pattern of failure is given by the hazard survival analysis. As it can be seen in As far as Rai's clinical sub-stages are concerned, the 8-year rates of survival were 84% (95% CI: 74% to 99%) for stage 0, 30% (95% CI: 6% to 54%) for stage I, and 40% (95% CI: 18% to 62%) for stage I1 (P < .001). Due to the lack of significant difference between patients in stage A (I) and A (11) in the graphic representation of survival, they were grouped together (Fig 2) .
The influence on survival was also evident for LDT. Clear-cut differences were found between patients who doubled their initial lymphocyte count and those who did not (Table 2) .
Twenty-two (29.6%) of 74 stage A patients progressed to a more advanced clinical stage (9 to B and 13 to stage C) during the observation period. The Disease progression. actuarial progression risk at 4 years was 30% (95% CI: 26.3% to 33.6%). Despite a linear trend toward an increasing risk (r = .92), the hazard function analysis showed a constant pattern of progression, suggesting a lack of correlation of such an event with time (r = .04) ( Table 3) . Table 4 depicts the main characteristics of 74 stage A patients from the whole series that, according to their outcome, could be classified as "progressed" and "nonprogressed," respectively. As shown, Rai's stage 0 accounts for the majority of non-progressed cases (33 of 52; 63%). Furthermore, lower hemoglobin level, higher lymphocyte count, which progressively increased in number, and diffuse BM disease were all associated with disease progression. More important, perhaps, was the fact that disease progression, when analyzed as a time-dependent variable, had clear-cut impact on survival (P < .001) (Fig 3) . In this context it was of interest that progressed stage A patients died more frequently of CLL-related causes than nonprogressed ones (E' < .01).
In Table 5 are displayed four ways for sub-classifying stage A CLL patients applied to our series. Results of different proposals were similar in terms of sample size, 5-year survival rate, and disease progression risk. Patients fulfilling criteria of "smoldering" CLL accounted for 20.5% of overall series and 46.7% of all stage A cases.
"Smoldering" CLL.
DISCUSSION
CLL is the most frequent type of leukemia in Western countries for which at present there is no curative treatment. The survival probability of patients with CLL is highly heterogeneous and, therefore, treatment decisions can be difficult. CLL staging systems provide useful tools for predicting survival and planning therapy. However, they have some limitations, the most important of which is their inability to distinguish between patients with early disease who will remain stable for many years and require no therapy and those who will develop progressive disease and require treatment.
Some investigators have attempted to address this problem by analyzing the effect of rapidly increasing lymphocyte COUnt4, [17] [18] [19] and a diffuse BM histology on the disease."22 For Han et a13 reported an interesting retrospective group of 20 patients with Rai's stage 0 who had normal karyotype and stable disease for 6.5 to 24 years. This form of CLL has been defined "benign monoclonal lymphocytosis." However, in most studies it has been considered that it is not possible to identify patients unlikely to progress and with prolonged survival probability after diagnosis. Twenty-two (29.6%) of the 74 patients included in this study progressed to a more advanced clinical stage. This result is in agreement with 26.4% reported by Montserrat et al' and with 25.2% reported by the French Cooperative Group on CLL.' Because progression affects overall survival, it is important to define criteria to identify a subgroup of patients with low probability of disease progression and death. Montserrat et al' first proposed the definition of "smoldering" CLL for stage A CLL patients whose survival was not different from that of sex-and age-matched controls. The need of a better understanding of the natural history of stage A CLL patients has been considered in a recent International Workshop on CLL meeting.6 The analysis of large series followed-up at a single institution or entered into randomized clinical trials allowed the identification of stage A patients in whom disease may progress and survival is likely to be shorter. Clinical and laboratory indicators of such events were: high lymphocyte count, short LDT, diffuse BM histology, relatively low hemoglobin concentration, and sub-stage A (I to 11). More recently, the results of the French Cooperative Group on CLL suggested that a definition of "smoldering" CLL is possible, although the choice between different proposals remains somewhat arbitrary? In our set of patients we confirm that, whatever the proposal used for defining "smoldering" CLL sample size, 5-year survival rate and disease progression risk are similar.
Although the International Workshop on CLL recommended to integrate Binet's and Rai's stages,23 the studies dealing with this issue are virtually absent. As shown in our study, stage A patients are heterogeneous with regard to prognosis and, consequently, the separation for prognostic purpose of stage A (0) from stage A (I to 11) is mandatory.
As far as patients in Rai's stage I are concerned, their pattern of survival was not different from that of patients in stage 11. RaiZ4 had already observed that there are three (0, I to 11, and I11 to IV) rather than five groups that differ with respect to survival.
In conclusion, in patients in early CLL disease progression is a constant risk that is associated with shortened survival. Rai's substage 0, non-diffuse BM histology (both at diagnosis), and high LDT as a dynamic parameter during follow-up all identify within stage A a sub-group with low probability of disease progression and death. In addition, what emerges from this study is that recent proposals of "smoldering" CLL can be successfully applied to other series. The study of some biologic parameters such as the cells' karyotype may help to identify in the future those patients who will eventually require treatment.
